ÔØ Å ÒÙ× Ö ÔØ
This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please note that during the production process errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.
Introduction
The Global burden of disease study provides convincing evidence for the fundamental importance of diet and physical activity (PA) for health and disease, particularly in the aetiology of cardiovascular diseases, cancers, obesity and type-2 diabetes (Lim et al., 2013; Wang et al., 2012) . Therefore, promotion of health-related behaviours from young age is recommended by the WHO (2004) , the European Commission ( 2007) and national authorities. Parents have a high degree of responsibility and control over young children"s dietary and PA habits in the home environment (Anzman et al., 2010; Hendrie et al., 2013) .
Parents" skills and family functioning (Kitzman-Ulrich et al., 2010) , parental styles and feeding practices (Gerards et al., 2011; Sleddens et al., 2011; Xu et al., 2013) and parents" own behaviour, acting as role models, are some of the most important determinants of children"s health-related behaviours (Birch and Ventura, 2009; Lindsay et al., 2006) . Factors perceived by parents as making a healthy diet and adequate PA difficult to achieve, are child resistance, low availability of healthy food, a busy lifestyle, the influence of food advertising, weather conditions and keeping children occupied (Slater et al., 2010) . Therefore it is important to develop effective interventions, addressing these determinants and barriers.
However, the transition from childhood to adolescence is marked by greater autonomy and decision-making power of children (Golan and Crow, 2004) , and therefore it can be hypothesized that the influence of parents and of parental support programmes will decrease as children grow older. Another aspect to consider is socioeconomic position (SEP). It is a general finding that in developed countries, individuals with lower SEP face much higher obesity rates than those with higher education and income, which is true for both adults (Magnusson et al., 2014; McLaren, 2007) and children (de Onis et al., 2010) .
A number of systematic reviews have looked at interventions aiming to prevent obesity in children (Waters et al., 2011) , interventions that involved parents to improve children"s weight-related behaviours (Golley et al., 2011 ), diet (Hingle et al., 2010 , PA (O'Connor et al., 2009) , and interventions aiming to reduce socioeconomic inequalities in obesity among children (Hillier-Brown et al., 2014; Laws et al., 2014) . However, none of these reviews focused on universal (population-based) interventions targeting parents as the main component. Therefore, in this review we summarise recent knowledge regarding the effectiveness of universal interventions targeting parents as the main component or in combined interventions but with the parental component evaluated separately. We also looked
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5 electronic databases were run by librarians at Karolinska Institutet. Full search histories and reasons for exclusion of studies are available on request from the corresponding author.
Data extraction and quality assessment
All remaining articles were read independently by two of the authors and data was extracted according to pre-defined inclusion and exclusion criteria with any discrepancies resolved by discussion. Data extracted for each article was: Study characteristics, study design, participants, sample size at baseline and post intervention, intervention type and content, theoretical framework , main results, and study quality. Because of large variability in intervention format, study design, study quality, outcomes, and outcome assessment methodology, a meta-analysis was not undertaken. Study quality was scored according to minimal requirements used by the Swedish Council on Health Technology Assessment (Swedish Council on Health Technology Assessment, 2010) by four quality assessment criteria addressing selection and attrition bias, fidelity to intervention and outcome assessment methodology. The following questions were answered with a "Yes" or "No": 1. Was randomization adequately described? 2. Was the attrition rate less than 20 % after six months? 3. Was intervention fidelity measured and reported adequately? 4. Were the measurement tools of outcomes validated? Study quality could therefore vary between outcomes in the same study depending on the instruments used. An overall quality rating was assigned: "strong" where all four quality assessment criteria were rated as yes; "moderate" if three criteria were rated as yes; and "weak" when two or one criteria were rated yes. Quasiexperimental studies could not receive higher rating than moderate. Reviewer differences in rating the quality components (six out of 35 studies) were resolved by discussion and consensus. The analysis included all studies irrespective of quality, but we also tested to exclude studies of weak quality in order to see if this changed the results.
Results
Thirty five intervention studies were included in this systematic review including 27 unique interventions. Summary of study characteristics are shown in Table 1 , showing the type of parental involvement, study design, primary study outcomes, primary setting, outcome measurement, parental SEP, and age group targeted.
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6 Table 2 shows a summary of study effectiveness according to primary outcomes. Based on the description of the intervention by the authors, we identified four main types of parental involvement: Individual counselling face-to-face, group education or training (G), information sent home (I), and individual telephone counselling (TC). Some studies combined two types and the main type is shown in bold.
Diet
Twenty five studies of parental support interventions aimed to promote healthy dietary habits.
Ten studies used face-to-face counselling to engage parents Baranowski et al., 1990; Haire-Joshu et al., 2008; Hendrie and Golley, 2011; . All of them except Haire-Joshu et al. (Haire-Joshu et al., 2008) reported achieving statistically significant changes in dietary habits. Some variations in results were found among subgroups, for example one study found significant improvement in fruit and vegetable intake in boys but not in girls . Only two of the ten studies (Hendrie and Golley, 2011; were found to be strong according to the quality assessment score; five studies scored moderate (Baranowski et al., 1990; Haire-Joshu et al., 2008; and three studies scored weak Wardle et al., 2003) .
Six studies involved parents through group education or training Yin et al., 2012) .
In three studies the authors found significant changes in all the desired diet outcomes . One study found mixed results with significant effects in promoting fruit, vegetables and low-fat milk consumption, but not in meat consumption . None of the studies scored strong; four studies scored moderate Yin et al., 2012) and two studies scored weak .
Seven studies involved parents by using newsletters ), handouts , nutrition messages (De Bourdeaudhuij et al., 2002; Vandongen et al., 1995) sent through mail, email, or information packets (Hopper et al., 1992; Luepker et al., 1996) sent home. Two studies found significant changes in the desired diet outcomes Vandongen et al., 1995) . Vandongen et al. reported A C C E P T E D M A N U S C R I P T ACCEPTED MANUSCRIPT 7 significant effects on decreasing total fat, saturated fat and increasing polyunsaturated fat intake in girls, and decreasing sugar intake in boys . However, results were significant in both the home nutrition group and in the school plus home nutrition groups compared to the control group, which means that there was no effect of the parental component in itself. One study reported achieving an increase in servings of vegetables and whole grains in sack lunches for preschool children, but not in fruits .
Two of the six studies scored moderate quality and five studies scored weak (De Bourdeaudhuij et al., 2002; Hopper et al., 1992; Luepker et al., 1996; Vandongen et al., 1995) .
In three studies parents received telephone-delivered counselling (Fletcher et al., 2013; Paineau et al., 2008; Wyse et al., 2012) . All the studies found significant changes in dietary habits. Fletcher et al. reported a significant decrease in non-core food score at two months follow up, but not at 6 months follow up (Fletcher et al., 2013) . One of the studies scored strong ; two studies scored moderate (Fletcher et al., 2013; Paineau et al., 2008) .
In summary, it appears that individual counselling face-to-face or by telephone is the most effective way followed by group counselling to involve parents in improving children"s diet.
Sending home newsletters or health information packs appears to be the least effective.
Excluding studies of weak quality did not change this result.
Physical activity and sedentary behaviour
We found 15 studies that assessed whether parental involvement could lead to an increase in child"s PA or a reduction in sedentary behaviour.
Three studies used face-toface counselling. Only one study using long-term intensive counselling reported significant results in the desired outcomes by increasing outdoor play time and decreasing indoor play time in children . One study scored moderate and two scored weak . , 2012) . However, none of the studies scored strong; three studies scored moderate Yin et al., 2012) and three studies scored weak .
In five studies, newsletters in combination with internet-based information or nutrition and PA information packets were sent home to parents Hopper et al., 1992; Luepker et al., 1996) . None of these were effective and all scored weak.
In one study parents received telephone-delivered counselling and it was reported to increase the time spent in outdoor activities and to decrease TV watching time. This study scored weak .
In summary there is limited evidence for the effectiveness of parental interventions to increase PA in children, mainly because most studies scored moderate to weak regarding PA.
Child weight status
Parental interventions that included weight status of children as the outcome were found in 16 studies. Among them five focused on obesity prevention Hakanen et al., 2006; . However, none of them included a power calculation and only two of the five studies Hakanen et al., 2006) had more than 250 participants and were therefore potentially powered to detect changes in BMI. In the remaining studies, children"s weight status was measured as a secondary outcome Hendrie and Golley, 2011; Luepker et al., 1996; Paineau et al., 2008; Vandongen et al., 1995; Yin et al., 2012) . Four studies used faceto-face counselling to involve parents Hakanen et al., 2006; Hendrie and Golley, 2011; . Only one study reported a decrease in the prevalence of overweight in girls after counselling twice a year for several years, but no significant change in boys . However, at a later follow-up of the same intervention at age 14, no differences were any longer found in BMI between the intervention and control group . Of these, one study scored strong (Hendrie and Golley, 2011) and three studies scored moderate Hakanen et al., 2006; .
Seven studies involved parents by organizing group education or training Yin et al., 2012) . Four of them reported significant improvement of children"s weightrelated outcomes Yin et al., 2012) .
Five studies scored moderate Yin et al., 2012) and two studies scored weak .
Involving parents through information using newsletters, CD-ROMs and newsletters for parents in combination with a school-based intervention was studied by Haerens et al.
( ). These authors reported no overall effect of the parental component, but a gender-by condition interaction was found in girls . In two studies home nutrition message/newsletters Vandongen et al., 1995) and in one study nutrition information packets were sent home, but both were ineffective. Of the four studies, two studies scored moderate ) and two studies scored weak Vandongen et al., 1995) .
In two studies parents received telephone counselling Paineau et al., 2008) , where one study reported a decrease BMI z-score . One study scored moderate and one study scored weak .
Concluding the studies on weight outcome it seems that effectiveness could be higher in girls than in boys. Furthermore group education seems more effective than individualized counselling, although long-term individual counselling appears to be effective at younger ages. Excluding studies of weak quality did not change the result.
Age-group
Of all 15 studies conducted among preschool children (aged 2-5 years), nine studies found significant results in all desired outcomes Fletcher et al., 2013; Wardle et al., 2003; Wyse et al., 2012) , three studies had mixed results Yin et al., 2012) and three studies did not find any significant changes in outcomes Haire-Joshu et al., 2008) . Among the A C C E P T E D M A N U S C R I P T
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10 results in all desired outcomes (Baranowski et al., 1990; , seven studies had mixed results Hendrie and Golley, 2011; Paineau et al., 2008; Vandongen et al., 1995) , and one study did not find any significant effect of parental involvement . Of five studies conducted among adolescents (aged 12-18 years), only one study showed significant results in all desired outcomes, but only in combination with the school component . One study had significant results only among girls , and three studies did not find any significant results (De Bourdeaudhuij et al., 2002; Hopper et al., 1992) . Summarising these findings, it appears that parental support interventions targeting parents of preschool-aged children are more effective than those targeting parents of older children.
Socioeconomic position
Five studies were conducted among groups with a low SEP or minority groups Yin et al., 2012) and one study analysed if there were any moderating effects of SEP in a sample of parents with mixed SEP . The latter study using long-term counselling was effective overall, but found no moderating effects of education, income or unemployment status with regard to fat intake during their long-term study between the ages of 4 to 10. The other five studies were conducted among parents with preschool children and involved between 6 to 12 group educational sessions. Four of these studies, of which two were weak and two moderate quality, were reported to be effective in improving diet, PA and/or having a desirable effect on weight status ; Yin et al., 2012) . Both Slusser and reported high drop-out rates. In summary, intensive parental support given in group educational settings give promising results, but attrition seems to be a problem to consider.
Use of theory
The theories used in the included studies are given in Table 2 . Eleven of the 35 included studies did not refer to a theory of behaviour change, yet seven of these reported to be effective with regard to at least one outcome. Of the studies using theories 17 out of 24 studies reported effectiveness of the parental component with at least one outcome.
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Discussion
This systematic review aimed to identify and review universal parental support interventions to promote healthy dietary habits, PA or prevention of overweight and obesity among children aged 2-18 years, and also to identify effective interventions in groups with low SEP. The 35 studies differed by the way of involving parents, study design, implementation, outcomes, and study quality.
Overall, it appears that studies aiming to improve diet were more successful than those aiming to increase physical activity. Effectiveness also seemed to vary with the type of intervention.
Long-term individual biannual counselling, as performed in the Finnish STRIP studies, was the most effective intervention for obtaining the desired outcomes both for diet, PA and BMI, and effects were also partly sustained long-term. Regarding parental interventions of shorter duration, individual counselling face-to-face or via telephone appeared to be the most effective type of intervention for changing children"s diet. Regarding physical activity, we found limited evidence for the effectiveness of parental interventions of either type to increase PA in children, but most studies had moderate to low quality. For weight-related outcomes, group education or training seemed more promising than individual counselling, and most studies were of moderate quality.
The reason why individual counselling seems to work better with diet than physical activity is not known and this observation has to our knowledge not previously been described. The finding that intervention effectiveness was higher in younger compared to older children is compatible with the general observation that children"s autonomy and decision-making power increases (Golan and Crow, 2004) , implying that parent"s influence decreases with child age.
Another finding of our review was that effectiveness regarding weight status was better in girls compared to boys, as also reported previously (Haynos and O'Donohue, 2012) . There is good evidence that group education works for low SEP groups, but there is a lack of studies testing an individual approach in this target group. Two recent reviews have addressed the Finally, like others (Michie et al., 2009) we found no difference in effectiveness whether theory was used or not, although we did not formally test this. However, it is also important that a clear link is made between defined intervention components and theoretical mechanisms of change, which is missing in many intervention studies today (Golley et al., 2011; Michie et al., 2009) . One way to improve this is by using well-developed manuals explaining the programme theory (Fraser MW et al., 2009 ). The theory should also be tested within the study. This is rarely done, but is an important part of program development.
Like our review, Golley et al. (Golley et al., 2011) also noted that parental support interventions targeting diet were more likely to be effective than those targeting PA and further that intervention effectiveness was favoured when the behaviour change techniques used spanned the spectrum of behaviour change process. Several of the interventions included in this review using counselling had some common elements like giving information or advice, role-modelling, self-monitoring, barrier identification, goal-setting and feed-back.
Future intervention studies should provide more details regarding specific behaviour change techniques used during counselling, e.g. by using the taxonomy developed by Michie et al.
(Michie et al., 2011) in order to be able to analyse and identify essential elements. It should be noted that only half of the intervention studies included a power calculation, which means that lack of statistical significance in the different outcomes does not necessarily mean a lack of effect. Instead, the number of participants could have been too low for the differences to reach statistical significance.
Our findings adds to the body of knowledge regarding the ineffectiveness of indirect approaches such as sending information material home to parents (Hingle et al., 2010) .This is not surprising considering that "lack of knowledge" is not mentioned by parents as barriers for healthy eating or PA (Slater et al., 2010) . Our review also showed that when school-based interventions were combined with information sent home to parents it was seldom possible to prove an additional effect of information. Similarly, another review comparing school-based interventions with and without a parental component came to the conclusion that more intense
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As regards the question if the gender of the parent played a role for intervention outcome but there was no data available in the included studies to explore this. About half of the studies reported the number of participating mothers and fathers at baseline and in general the proportion of fathers was low. In recent years there has been more focus on the role of fathers in parental interventions e.g. the Healthy Dads Healthy Kids programme (Morgan et al., 2014) and a possible moderating effect of parent gender is an area for further research.
Except for the Finish STRIP-studies , there were few studies reporting follow-up measurements of more than 6 months Luepker et al., 1996; ) Therefore, we do not know if there were any long-term effects beyond 6 months in the other studies. Based on this evidence, we conclude that long-term parental counselling is the only practice that has so far proven effective in the long-term to improve dietary habits and physical activity. Group-based interventions are promising, especially for groups with low SEP, but low participation and attrition are a problem, as also shown previously (Yancey et al., 2006) . noted that parents wrongly perceived their child to be normal weight even though it was in fact overweight or obese. Dietary and physical activity patterns are influenced by cultural norms. Cultural opinions about body shape and acceptable weight gain may explain the increase in overweight and obesity in certain populations (Nicolaou et al., 2009; YoungHyman et al., 2000) and the lack of effectiveness regarding prevention of overweight and obesity. Thus, the challenge with low-income and minority groups seems to be parental participation and knowledge. Future studies should test individual approaches in
disadvantaged groups, and studies with mixed socioeconomic groups should examine differential effects with regard to SEP, which however requires stratification and an adequate sample size. In addition, interventions should involve fathers to a higher extent.
Strengths and limitations
This review is among the first to review studies evaluating effectiveness of different types of parental involvement, as the main component, in universal interventions targeting children"s diet, PA, and bodyweight. The initial search was very broad and we used a systematic and rigorous review process to identify the relevant literature, as standardized by the Swedish
Council on Health Technology Assessment (Swedish Council on Health Technology
Assessment, 2013).
It is a limitation that only one author did the initial search and the assessment of study eligibility, and that our review only includes published articles in English. It is therefore possible that we could have missed relevant articles. Also, publication bias cannot be excluded. When assessing study quality we only accounted for selection and attrition bias, not performance and reporting bias as described in the Cochrane Handbook (Higgins and Green, 2011). However, we did address fidelity to intervention and quality of outcome assessment methodology.
Conclusion
This review, based on 35 studies of universal parental support interventions, has revealed some new findings, which may be of use in the further development of such programmes. In general, it appears that individual long-term counselling is the intervention of choice when it comes to diet, and that diet is more effectively changed through parental counselling than is physical activity. Group-based activities seem equally effective for diet, PA and obesity prevention. Further, our review confirms that parental support interventions work better the younger the children are. Involving parents through sending home information is not effective. With regard to groups with low SEP, group-based approaches of relatively high intensity appear to be effective, but low participation and high attrition remains a challenge.
More studies should test an individual counselling approach in disadvantaged groups in order to see if this will improve participation and lead to lower attrition. A major limitation of most studies is that study power is not reported and that followed-up times are too short. Efforts should be made in the future to improve reporting of intervention content, include a power
calculation for the main outcome, use of high quality outcome assessment methodology, and a follow-up period of at least 6 months.
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Diet: 3
Australia, Cluster RCT "Healthy habits trial"
Telephone counselling (TC) Parents of children aged 3−5 y from 30 preschools N= baseline/follow-up Intervention: 208/174 parents Control: 186/169 parents Baseline, 2 months and 6 months (follow up)
Intervention: Telephone contacts (4x30 min) during 4 weeks to improve diet focusing on parent role-modelling, availability, and supportive food routines. Print materials were mailed home. Control: Mailed generic print materials with basic nutrition information and recommendations for a healthy diet for adults and children. Theory: Socio-ecological theory and the family-based theoretical framework
Mean fruit and vegetable intake scores increased by 1.6 at 2 months (P < 0.001) and by 1.1 at 6 months (P = 0.021), compared to control group, but no longer in sensitivity analysis. Total fat intake was 3.4 percentage points lower (P < 0.003) and saturated fat intake 2.8 percentage points lower (P < 0.0001) at week 12, compared to control group. The differences remained significant at week 24 (total fat: −4.8 % points; saturated fat: −3.3 % points). No significant group differences in total energy intake or Diet: 4 BW: 4 By using repeated measures of two levels of response and two groups: less unhealthy diet-related behaviours e. g. unhealthy snacks (P <0.0001), western-style high-energy foods (P < 0.05), eating candy before meal (P < 0.0001) and improved breakfast eating (P < 0.05), compared to control group. No significant change in height, weight, height-for-age Z-score or weight-forage Z-score Diet: 3 BW:3
France, RCT
Telephone counselling (TC) One parent and at least one child aged 7−9 y N= baseline/follow-up Intervention: The standard PAT program plus the H5-KIDS protocol e. g. a tailored newsletter, home visits (4x60 min) and materials for the parent and child, aiming to improve feeding practices and the food environment in the home.
No increase in fruit and vegetable servings in intervention compared to control group but servings increased in normal weight (mean change = 0.35, P = 0.02) but not in overweight children (mean change = −0.10, P = 0.48), relative to controls.
Diet: 3 Counselling in clinic (FC) Children were randomised at 7 months and followed until age 14 N= baseline/follow-up Intervention: 540/254 Control: 522/278 Baseline, 13 months, 4, 7, 10, 11, 12, 13 and 14 years (end of intervention)
Intervention: Individualized counselling at 1-3 months intervals until child aged 2 years, biannually until 7 and thereafter once a year. Counselling aimed to reduce intake of fat, saturated fat and cholesterol and to encourage intake of vegetables, fruits, berries, and whole grain products. Control: Families were seen biannually until the child was 7 and thereafter once a year. No detailed counselling advice was given and dietary issues were discussed only briefly. Theory: Constructivist theory of learning Intervention group had lower fat and saturated fat (as E%) intake (both P < 0.001) compared to control children throughout the 14 years. No difference in BMI between intervention and control group.
Diet: 3
Finland, RCT "STRIP study"
Counselling in clinic (FC) Children followed from 7 months until 11 years N= baseline/follow-up Intervention: 540/228 Control: 522/253 Baseline, 13 months, 2, 3, 4, 5, 6, 7, 8, 9 and 10 years (end of intervention) Intervention: Individualized counselling at 1-3 months intervals until child aged 2 years, biannually until 7 and thereafter once a year. Counselling aimed to reduce intake of fat, saturated fat and cholesterol and to encourage intake of vegetables, fruits, berries, and whole grain products. Control: Families were seen biannually until the child was 7 and thereafter once a year. No detailed counselling advice was given and dietary issues were discussed only briefly. Theory: Constructivist theory of learning Higher vegetable consumption in intervention group compared to control (mean difference 2.4 g/day; CI 1.2-3.5; P < 0.001). Increased vegetable consumption only in boys (mean difference 3.2 g/day; CI 1.5-4.9; P < 0.001). Fruit consumption among boys increased as a result of the intervention (mean difference 10.1 g/day; CI 5.3-14.9; P < 0.001).
Finland, RTC "STRIP study"
Counselling in clinic (FC) Children followed from age 4 to 10 y N= baseline/follow-up Intervention: 540/289 Control: 522/268 Baseline, 4, 7 and 10 years (end of intervention) Intervention: Individualized counselling at 1-3 months intervals until child aged 2 years, biannually until 7 years of age and thereafter once a year. Counselling aimed to reduce intake of fat, saturated fat and cholesterol and to encourage intake of vegetables, fruits, berries, and whole grain products. Control: Families were seen biannually until the child was 7 years old and thereafter once a year. No detailed counselling advice was given and dietary issues were discussed only briefly. Theory: Constructivist theory of learning Children in the intervention group received 2−3 E% less saturated fats and 0.5−1.0 E% more polyunsaturated fats (for both P < 0.001), compared to controls. Intervention children had more favourable unsaturated/saturated fatty acid ratio (P < 0.001), compared to controls.
Children studied at age 7.5-9 years Intervention: Individualized counselling at 1-3 months intervals until child aged 2 years, At age 7 the intervention children consumed as much total fat, monounsaturated and polyunsaturated fatty acids and sodium but Diet: 2 M A N U S C R I P T
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Counselling in clinic (FC) N= baseline/follow-up Intervention: 47/47 Control: 51/51 Baseline, 7 years and 9 years (end of intervention) biannually until 7 years of age. Thereafter, nutrition counselling was given both to the children and parents once a year. Counselling aimed to reduce intake of fat, saturated fat and cholesterol and to encourage intake of vegetables, fruits, berries, and whole grain products. Control: Families were seen biannually until the child was 7 years old and thereafter once a year. No detailed counselling advice was given and dietary issues were discussed only briefly. Theory: Constructivist theory of learning less energy (6460 vs 7008 kJ, P < 0.05) and saturated fatty acids (11.5 vs 13.3 E%, P < 0.01) than the control children. At age 9 intakes of total energy, total fat and monounsaturated fatty acids did not differ between the groups, but the intervention children consumed less saturated fatty acids and more polyunsaturated fatty acids than the control children (11.1 vs 13.4 E%, P < 0.001; 5.7 vs 5.1 E%, P<0.05).
England, RCT
Counselling in home (FC) Parents of children aged 2−6 y from a larger study of predictors of fruit and vegetable intake. N= baseline/follow-up Taste exposure: 50/34 Information: 48/48 Control: 45/44 Baseline and 14 days (end of intervention)
Intervention: Taste exposure. Parents were asked to offer their child a taste of a target vegetable daily for 14 consecutive days. Nutrition information: Parents were informed about the "5 a day" recommendations and given a leaflet with advice for increasing children"s fruit and vegetable intake. Control: No intervention. Theory: No Significant increase (from 47% pre-intervention to 77% postintervention) in target vegetable intake in the taste exposure group (t(33)=4.36; P < 0.00) compared to information and control group.
Diet: 3
Belgium, Quasi-experimental School Information (I) (De Bourdeaudhuij et al., 2002) Children aged 15-18 y from two secondary schools. N= baseline/follow-up Children with one parent: 110 Children alone: 71 Individual parent condition: 47 180 participants were available as postsample Baseline, 6 weeks (feedback letters) and 10 weeks (end of intervention)
All participants received a pre-intervention screening questionnaire to obtain information on the psychosocial determinants of fat intake. Based on the screening questionnaire, participants were mailed nutrition education letters tailored to individual fat intake levels, motivation to reduce fat intake, perceived support and self-efficacy toward fat reduction. Theory: Operant and Social learning theories, and Theory of planned behaviour.
No differences in post-intervention fat intake in either individual or family conditions. Diet: 2
USA, RCT
Counselling and group education in community facility (FC+G) (Baranowski et al., 1990) Children aged 8−12 y of black-American families N= baseline/follow- C: Training of staff to deliver gross motor program during daily outdoor play (30−45 min). Supplemental classroom activities with nine activity modules and story books, foodtasting activities to improve health literacy. C+HBI: As center-based + 7 parents trained (10 hours) as peer educators and prior to delivering an educational series on obesity prevention, nutrition, and PA to other parents/guardians. Parents also received a healthy snack for their children. Com: Received intervention materials and implementation training upon completion of the study.
Theory: No
Higher fruit and vegetable consumption (0.19 serving; p < 0.05) and low-fat milk (0.06 serving; p < 0.006) in C+HBI group compared to Com -group. Higher intake of grain products (0.15 serving; p < 0.05) in Cgroup compared to Com-group No significant change in meat consumption. Both C and C+HBI groups had significantly higher active play levels (P < 0.05) at post-test. Higher gains of gross motor skills in C-group (P < 0.01) and C+HBI-group (P < 0.001). Less gain in weight z-score for age and gender for the C+HBI-group (adjusted mean difference between Com and C and HBI: -0.06, P < 0.04), no significant changes for C-group compared to Com-group. No effect of parental component in itself. In girls, I+P group had significant increase in self-reported school-related PA of 6.4 minutes/day (P ≥ 0.05, d = .40) compared to the control group, but not significant in boys.
In both boys and girls, I+P group decreased PA of light intensity with, 36 minutes/day (P ≥ 0.05, d = .54), compared to the control group. In both boys and girls, I+P group had significant increase in PA of moderate to vigorous intensity with, 4 minutes/day, while it decreased with almost 7 minutes per day in the control group (P ≥ 0.05, d = 0.46).
PA: 2
Counselling in clinic (FC) Children aged 4.5 y from STRIP cohort , followed for 3 years. Intervention: Parents were invited to three group-motivational meetings focusing on the benefits of healthy diet and PA, weekly telephone calls during the first 4 months of intervention. Children attended extra sessions during school hours on PA and healthy nutrition. Control: One session on the importance of healthy nutrition and regular PA. Theory: No BMI sds decreased by 0.06 units in the intervention group and increased by 0.12 units in control group (P < 0.002). Time spent in outdoor activities increased in intervention group from 6.23 h/week to 9.93 h/week (P < 0.001) vs 6.28 h/week to 7.21 h/week (P = 0.279) in control group. A significant reduction in TV watching with -0.96 h/week (P = 0.037) in intervention group and +1.33 h/ week in the control group (P = 0.031).
BW: 2 USA, RCT Group education in community (G) Latino-American parents and preschool children aged 2−6 y recruited from community agencies N= baseline/follow-up Intervention: 54/ 35 Control: 52/40 Baseline and 3 months (end of intervention)
Intervention: 12 weekly 90-minute skills building sessions to improve family nutritional habits, increase PA, and decrease sedentary activity; a series of 12 group (6-8 parent-child dyads) sessions. Control: Brief school readiness programme, e. g. parents read picture books for their children (3x60 min) over the 12-week study period. Theory: Social cognitive theory and the transtheoretical model of change
The effect of the intervention on children"s absolute BMI was B = -0.59 (95% CI: -0.94 to -0.25; P <0. 001), after controlling for child age, gender, and initial BMI and compared to control group.
The intervention effect was strongest for obese children.
BW: 3
Belgium, Cluster RCT School Information (I) Children aged 11−15 y within 15 schools with technical and vocational education N= baseline/follow-up Intervention with parents (I+P): 1226/ 1071 Intervention without parents Intervention: Opportunities for physical activity, extra sport materials, fitness test and computer-tailored advice on PA and nutrition, school fruit programme, written materials. Parents in the I+P group attended an interactive meeting on healthy food, PA, and the relationship with overweight and health;
A gender-by-condition interaction was found. In girls, I+P group had significant lower increase in BMI (F=12.52, P < 0.05) and BMI z-score (F = 8.61, P < 0.05), compared to the control group. In girls, a lower increase in BMI z-score (F = 2.68, P < 0.05) in the I+P group was found compared to the I group.
In boys, no significant positive effects.
A C C E P T E D M A N U S C R I P T Counselling in clinic (FC) Children were randomized at 7 months and followed up until age 10 y N= baseline/follow-up Intervention: 540/284 Control 522/301 Baseline, 13 months, 2, 4, 6, 8 and 10 years (end of intervention)
Intervention: Individualized counselling at 1-3 months intervals until child aged 2 years, biannually until 7 years of age and thereafter once a year. Counselling aimed to reduce intake of total fat, saturated fat and cholesterol and to encourage intake of vegetables, fruits, berries, and whole grain products. Control: Families were seen biannually until the child was 7 years old and thereafter once a year. No detailed counselling advice was given and dietary issues were discussed only briefly. Theory: Constructivist theory of learning Analysis was stratified by gender. Significantly fewer girls in the intervention group were overweight than in control group 10.2% vs 18.8%, P < 0.0439); but no significant difference among boys.
BW: 3
RCT: Randomized controlled trial; NS: Not significant; kJ: Kilojoule; E %: Energy percent; FC: Face-to-face counselling; G: Group education or training; I: Information sent home; TC: Telephone counselling. PA: Physical activity; BW: Body weight. Letters in bold indicate main intervention type. *Some studies used more than one type of involvement but here the grouping is done according to the main type
